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(54) TIRE VULCANIZATION FACILITY AND ITS METAL MOLD OPENING/CLOSING AND 
VULCANIZING STATIONS 



(57) A tire vulcanizing system has a mold assembly 
M for vulcanizing a tire, which has a bladder assembly 
M300 which is supplied with a heating/pressurizing me- 
dium, a heating chamber C1 a at the outer peripheral 
portion of a tire mold C, and upper and lower heating 
plates M100A and M200A of the tire mold, and is con- 
figured movably and so as to be capable of overcoming 
a force to open the mold by means of the pressure in a 
bladder BL; a plurality of mold opening/closing and vul- 
canizing stations 300 each of which receives the mold 
assembly M and opens and closes the same, and has 
a vulcanized tire unloader 302, a green tire loader 301 , 
and a bladder operating/driving device 314; a changing/ 



preheating station 200 which performs the change and 
preheating of the tire mold C incorporated in the mold 
assembly M and a bladder assembly 300; and mold 
transportation apparatus 100 which reciprocates be- 
tween these two stations 300 and 200 to transport the 
mold assembly M. Also, the mold opening/closing and 
vulcanizing station 300 comprises a base frame 305, a 
pillar 306 for elevation and guidance, which is erected 
on the base frame 305, an upper movable plate 310 
which can freely be moved vertically by being guided by 
the pillar 306» and connecting/disconnecting device 312 
for connecting and disconnecting the upper movable 
plate 310 to and from the tire mold assembly M. 
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Description 
TECHNICAL FIELD 

[0001] The present Invention relates to a tire vulcan- 5 
izing system in which tire vulcanization, mold change, 
bladder change, mold preheating, green tire supply, and 
vulcanized tire discharge are performed, and a mold 
opening/closing and vulcanizing station therefor. 

10 

BACKGROUND ART 

[0002] Generally, a tire vulcanizing press is mounted 
with a tire mold suitable for a tire to be manufactured. 
For this tire mold, the interior of the mold must be 15 
cleaned regularly to maintain the quality of tire. Also, in 
order to change the size of tire to be manufactured or 
the tire surface pattern, the mold must be changed dur- 
ing the production. Further, the mold contaminated dur- 
ing production is sometimes removed to be cleaned, 20 
and installed again to be used after cleaning. 
[0003] When the tire mold is changed, a procedure is 
used in which the fastening of an upper half mold of the 
mold to an upper pressurizing/heating plate on the press 
side and the fastening of a lower half mold of the mold 25 
to a lower pressuring/heating plate on the press side are 
released, the mold is taken out to the outside by using 
a forklift, an overhead traveling crane, etc., and a new 
mold is installed by the reversing procedure to start the 
production. 30 
[0004] In the mold change operation, it is ideal that 
the used mold is removed and changed to a new mold 
immediately after a final tire has been vulcanized in the 
mold to be changed so that the production can be start- 
ed immediately by using the new mold. Actually, how- 35 
ever, the arrival of a new tire to be installed is delayed, 
or the posting of an assistant operator is delayed, result- 
ing in a time loss. Also, the mold is in a cool state, or 
even if the mold has been preheated, the press is often 
located far from the mold storage space. Moreover, the *o 
mold has not been heated enough to start the production 
immediately. As a result, the preheating operation in the 
press is needed after the mold change, leading to a de- 
crease in the productivity. 

[0005] For the above-described reasons, in order to 45 
avoid the decrease in the productivity, the frequency of 
mold change for the tire vulcanizing press is decreased 
to the utmost, that is, some quantities of tires must in- 
evitably be produced continuously. However, such a 
continuous production cannot meet the need for de- so 
creasing the volume of inventories of products to the ut- 
most in the recent situation in which the types of tire 
have increased. 

[0006] From this point of view, the applicant has pro- 
posed a tire vulcanizing system disclosed in Japanese 55 
Patent Provisional Publication No. 8-164528 (No. 
164528/1996). However, this system also has the fol- 
lowing problem: Although tires can be produced effi- 



ciently if the vulcanization time at all vulcanizing stations 
is uniform, it is considerably difficult to make the vulcan- 
ization time uniform at present, sothatthe vulcanization 
time must be determined for each tire. 
[0007] Therefore, the present tire vulcanizing system 
is desired to have the following features: 

(1) Even if the frequency of mold change is in- 
creased, the productivity of the vulcanizing system 
is not decreased. 

(2) When the mold is changed and a new mold is 
installed to a vulcanizing machine, the mold has 
been heated enough to a temperature level at which 
the mold can be used. 

(3) At least the mold changing operation in each vul- 
canizing machine and the attaching/detaching op- 
eration of a supply pipe for a heating/pressurizing 
medium can be performed in an unattended man- 
ner. 

(4) The production can be made in a different vul- 
canization time for each mold (for each tire). 

(5) The supply equipment for a green tire well 
matches the mold changing equipment. 

[0008] A mold mounting apparatus and a mold con- 
veying system for a tire vulcanizing machine have been 
disclosed in Japanese Patent Provisional Publication 
No. 6-71651 (No. 71651/1994) and Japanese Patent 
Provisional Publication No. 6-99437 (No. 99437/1994), 
but these are not satisfactory for the following reasons: 

(1) The mold being transported is not provided with 
a heating plate, so that the temperature decreases 
during transportation. 

(2) Work (performed, by hands of the operator) for 
installing a mold at the position of each vulcanizing 
machine, and for opening the mold once to install a 
bladder assembly in the mold is needed. Further, 
the decrease in mold temperature during this work 
is inevitable. 

(3) A supply pipe for a heating medium to a heating 
chamber at the outer peripheral portion of the mold 
must be attached and detached manually by the op- 
erator. 

(4) Because it is necessary to heat the tire mold in 
a state in which upper and lower heating plates of 
a mold preheating machine and the tire mold are 
brought into close contact with each other, a mold 
pressurizing apparatus is needed at the position of 
the mold preheating machine, which makes the 
mold mounting apparatus disadvantageous eco- 
nomically. 

DISCLOSURE OF THE INVENTION 

[0009] The present invention has been made in view 
of the above situation, and accordingly an object thereof 
is to provide a tire vulcanizing system and a mold open- 
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ing/closing and vulcanizing station therefor, in which 
tires can be produced efficiently without the decrease in 
the rate of operation of the mold opening/closing and 
vulcanizing station even if the frequency of mold change 
increases. 

[0010] To solve the problems with the above-de- 
scribed prior art, the present invention provides a vul- 
canizing system comprising a mold assembly for vul- 
canizing a tire, which has a bladder assembly located 
in the tire to be supplied with a heating/pressurizing me- 
dium, a heating chamber at the outer peripheral portion 
of a tire mold, and upper and lower heating plates of the 
tire mold, and is configured movably and so as to be 
capable of overcoming a force to open the mold by 
means of the pressure in a bladder; a plurality of mold 
opening/closing and vulcanizing stations each of which 
receives the tire mold assembly and opens and closes 
the same, and has a vulcanized tire unloader, a green 
tire loader, and operating/driving means for a bladder 
assembly in the tire mold assembly; at least one set of 
changing/preheating station which performs the change 
of the tire mold incorporated in the mold assembly and 
the bladder assembly and the preheating thereof after 
change; and mold transportation means which recipro- 
cates between the mold opening/closing and vulcaniz- 
ing station and the changing/preheating station to trans- 
port the mold assembly. 

[0011] In the present invention, green tire supply 
means or vulcanized tire carry-out means of the mold 
opening/closing and vulcanizing station is provided 
above the travel region of a transportation carriage of 
the mold transportation means. 

[0012] Also, in the present invention, the mold open- 
ing/closing and vulcanizing station has mold opening/ 
closing means comprising a base frame,, at least one 
pillar for elevation and guidance, which is erected on the 
base frame, an upper movable beam which can freely 
be moved vertically by being guided by the pillar, and 
connecting/disconnecting means for connecting and 
disconnecting the upper movable beam to and from the 
tire mold assembly. 

[0013] Also, in the present invention, the mold open- 
ing/closing and vulcanizing station comprises a base 
frame, at least one pillar for elevation and guidance, 
which is erected on the base frame, a base for sliding 
the mold assembly and positioning means provided on 
the base frame at the right and left of the pillar, bladder 
operating/driving means which is disconnected from 
and connected to the bladder assembly in the tire mold 
assembly provided at the right and left of the base frame, 
and heating/pressurizing medium supply means which 
is disconnected from and connected to the mold assem- 
bly to supply a heating/pressurizing medium into a heat- 
ing chamber, a heating plate, and the bladder assembly 
of the tire mold assembly. 

[0014] Further, in the present invention, the mold 
opening/closing and vulcanizing station comprises a 
base frame, at least one pillar for elevation and guid- 



ance, which is erected on the base frame, an upper mov- 
able beam which can freely be moved vertically by being 
guided by the pillar, and connecting/disconnecting 
means for connecting and disconnecting the upper mov- 
5 able beam to and from the tire mold assembly, and has 
lire mold opening/closing means configured so as to 
open and close the tire mold assemblies on both sides 
of the pillar simultaneously or individually. 
[001 5] As described above, the a vulcanizing system 
10 in accordance with the present invention comprises a 
mold assembly for vulcanizing a tire, which has a blad- 
der assembly located in the tire to be supplied with a 
heating/pressurizing medium, a heating chamber at the 
outer peripheral portion of a tire mold, and upper and 
is lower heating plates of the tire mold, and is configured 
movably and so as to be capable of overcoming a force 
to open the mold by means of the pressure in a bladder; 
a plurality of mold opening/closing and vulcanizing sta- 
tions each of which receives the tire mold assembly and 
20 opens and closes the same, and has a vulcanized tire 
unloader, a green tire loader, and operating/ driving 
means for a bladder assembly in the tire mold assembly; 
at least one set of changing/preheating station which 
performs the change of the tire mold incorporated in the 
25 mold assembly and the bladder assembly and the pre- 
heating thereof after change; and mold transportation 
means which reciprocates between the mold opening/ 
closing and vulcanizing station and the changing/pre- 
heating station to transport the mold assembly. There- 
to fore, the following effects can be achieved. 

(1) There can be provided an efficient vulcanizing 
station in which the rate of operation of the mold 
opening/closing and vulcanizing station is not de- 

35 creased even if the frequency of mold change in- 
creases. 

(2) The tire mold, heating plate, heating chamber, 
and bladder assembly are taken out from the mold 
opening/closing and vulcanizing station in a unit, 

40 and these elements can be returned to the mold 
opening/closing and vulcanizing station in a state in 
which all operations relating to the mold change 
have been finished at the dedicated mold changing/ 
preheating station, and can be connected automat - 

45 really. Therefore, fully automatic operation at the 
mold opening/closing and vulcanizing station can 
be performed, whereby the productivity of tires can 
be increased. 

so [0016] Moreover, in the tire vulcanizing system in ac- 
cordance with the present invention, green tire supply 
means or vulcanized tire carry-out means of the mold 
opening/closing and vulcanizing station can be provided 
above the travel region of a transportation carriage of 

55 the mold transportation means. Therefore, by disposing 
the green tire supply means above the mold transpor- 
tation means, the space can be utilized effectively. 
[0017] Also, in the tire vulcanizing system in accord- 
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ance with the present invention, the mold opening/clos- 
ing and vulcanizing station has mold opening/closing 
means comprising a base frame, at least one pillar for 
elevation and guidance, which is erected on the base 
frame, an upper movable beam which can freely be 
moved vertically by being guided by the pillar, and con- 
necting/ disconnecting means for connecting and dis- 
connecting the upper movable beam to and from the tire 
mold assembly, or comprises a base frame, at least one 
pillar for elevation and guidance, which is erected on the 
base frame, a base for sliding the mold assembly and 
positioning means provided on the base frame at the 
right and left of the pillar, bladder operating/driving 
means which is disconnected from and connected to the 
bladder assembly in the tire mold assembly provided at 
the right and left of the base frame, and heating/pressu- 
rizing medium supply means which is disconnected 
from and connected to the mold assembly to supply a 
heating/ pressurizing medium into a heating chamber, 
a heating plate, and the bladder assembly of the tire 
mold assembly. Therefore, a check valve is provided at 
each port of the heating plate and the heating chamber 
to seal the heating/pressurizing medium even during the 
transportation, and immediately after the tire mold as- 
sembly arrives at the mold opening/closing and vulcan- 
izing station, the tire production can be started, whereby 
the tire productivity is improved. 

[0018] Further, in the tire vulcanizing system in ac- 
cordance with the present invention, the mold opening/ 
closing and vulcanizing station comprises a base frame, 
at least one pillar for elevation and guidance, which is 
erected on the base frame, an upper movable beam 
which can freely be moved vertically by being guided by 
the pillar, and connecting/disconnecting means for con- 
necting and disconnecting the upper movable beam to 
and from the tire mold assembly, and has tire mold open- 
ing/closing means configured so as to open and close 
the tire mold assemblies on both sides of the pillar si- 
multaneously or individually. Therefore, each mold as- 
sembly can be opened and closed at each mold open- 
ing/closing and vulcanizing station, so that a tire can be 
produced in a vulcanization time for an individual mold, 
whereby the tire production can be achieved efficiently. 
[0019] In addition, to solve the problems with the 
above-described prior art, the present invention pro- 
vides a mold opening/closing and vulcanizing station 
comprising a base frame, at least one pillar for elevation 
and guidance, which is erected on the base frame, an 
upper movable beam which can freely be moved verti- 
cally by being guided by the pillar, and connecting/dis- 
connecting means for connecting and disconnecting the 
upper movable beam to and from a tire mold assembly. 
[0020] Also, the present invention provides a mold 
opening/closing and vulcanizing station comprising a 
base frame, at least one pillar for elevation and guid- 
ance, which is erected on the base frame, a base for 
sliding a mold assembly and positioning means provid- 
ed on the base frame at the right and left of the pillar, 



bladder operating/driving means which is disconnected 
from and connected to a bladder assembly in the tire 
mold assembly provided at the right and left of the base 
frame, and heating/pressurizing medium supply means 

5 which is disconnected from and connected to the mold 
assembly to supply a heating/pressurizing medium into 
a healing chamber, a heating plate, and the bladder as- 
sembly of the tire mold assembly. 
[0021] Further, the present invention provides a mold 

10 opening/ closing and vulcanizing station comprising a 
base frame, at least one pillar for elevation and guid- 
ance, which is erected on the base frame, an upper mov- 
able beam which can freely be moved vertically by being 
guided by the pillar, and connecting/disconnecting 

is means for connecting and disconnecting the upper mov- 
able beam to and from a tire mold assembly, and having 
tire mold opening/closing means configured so as to 
open and close the tire mold assemblies on both sides 
of the pillar simultaneously or individually. 

20 [0022] As described above, the mold opening/closing 
and vulcanizing station in accordance with the present 
invention comprises a base frame, at least one pillar for 
elevation and guidance, which is erected on the base 
frame, an upper movable beam which can freely be 

25 moved vertically by being guided by the pillar, and con- 
necting/disconnecting means for connecting and dis- 
connecting the upper movable beam to and from a tire 
mold assembly. Therefore, there can be provided an ef- 
ficient vulcanizing station in which the rate of operation 

30 of the mold opening/closing and vulcanizing station is 
not decreased even if the frequency of mold change in- 
creases. 

[0023] Also, the mold opening/closing and vulcaniz- 
ing station in accordance with the present invention 

35 comprises a base frame, at least one pillar for elevation 
and guidance, which is erected on the base frame, a 
base for sliding a mold assembly and positioning means 
provided on the base frame at the right and left of the 
pillar, bladder operating/driving means which is discon- 

40 nected from and connected to a bladder assembly in the 
tire mold assembly provided at the right and left of the 
base frame, and heating/pressurizing medium supply 
means which is disconnected from and connected to the 
mold assembly to supply a heating/pressurizing medi- 

^5 urn into a heating chamber, a heating plate, and the 
bladder assembly of the tire mold assembly. Therefore, 
a check valve is provided at each port of the heating 
plate and the heating chamber to seal the heating/pres- 
surizing medium even during the transportation, and im- 

50 mediately after the tire mold assembly arrives at the 
mold opening/closing and vulcanizing station, the tire 
production can be started, whereby the tire productivity 
is improved. 

[0024] Further, the mold opening/closing and vulcan- 
55 izing station in accordance with the present invention 
comprises a base frame, at least one pillar for elevation 
and guidance, which is erected on the base frame, an 
upper movable beam which can freely be moved verti- 
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cally by being guided by the pillar, and connecting/ dis- 
connecting means for connecting and disconnecting the 
upper movable beam to and from a tire mold assembly, 
and has tire mold opening/closing means configured so 
as to open and close the tire mold assemblies on both 
sides of the pillar simultaneously or individually. There- 
fore, each mold assembly can be opened and closed at 
each mold opening/closing and vulcanizing station, so 
that a tire can be produced in a vulcanization time for 
an individual mold, whereby the tire production can be 
achieved efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] 

FIG. 1 is a plan view showing the whole of a tire 
vulcanizing system having mold opening/closing 
and vulcanizing stations in accordance with embod- 
iments of the present invention; 
FIG. 2 is a front view taken in the direction of the 
arrows along the line A-A of FIG. 1 , showing a mold 
changing/preheating station and mold opening/ 
closing and vulcanizing stations, in which both of 
first and second embodiments of the mold opening/ 
closing and vulcanizing station are shown: 

FIG. 3 is an enlarged front view of a mold open- 
ing/closing and vulcanizing station in accord- 
ance with the first embodiment shown in FIG. 2; 
FIG. 4 is a side view taken in the direction of 
the arrows along the line B-B of FIG. 1 , showing 
a mold opening/closing and vulcan izing station , 
in which the right-hand state of FIG. 3 is shown; 
and 

FIG. 5 is an enlarged sectional view of portion 
D in FIG. 4. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0026] The present invention will now be described in 
detail with reference to embodiments shown in the ac- 
companying drawings. FIG. 1 is a plan view of a tire vul- 
canizing system having mold opening/closing and vul- 
canizing stations in accordance with embodiments of 
the present invention, FIG. 2 is a front view taken in the 
direction of the arrows along the line A-A of FIG. 1, 
showing a mold changing/preheating station and mold 
opening/closing and vulcanizing stations, FIG. 3 is an 
enlarged view of a mold opening/closing and vulcaniz- 
ing station in accordance with the first embodiment 
shown in FIG. 2, FIG. 4 is a side view taken in the direc- 
tion of the arrows along the line B-B of FIG. 1 , showing 
a mold opening/closing and vulcanizing station, and 
FIG. 5 is an enlarged sectional view of portion D in FIG. 
4. 

[0027] As shown in FIG. 1 , a tire vulcanizing system 
in accordance with the present invention has a mold 



transportation apparatus 1 00, a mold changing/preheat- 
ing station 200, mold opening/closing and vulcanizing 
stations 300, tire carry-out conveyors 400, and a green 
tire supply apparatus 500. 

5 [0028] The mold transportation apparatus 1 00 is con- 
stituted or a mold transportation carriage 101 on which 
a mold assembly M is placed and carriage rails 102 on 
which the mold transportation carriage 101 is run by 
driving means, not shown. The carriage rails 102 are 

10 disposed along the transportation direction of the tire 
mold assembly M. 

[0029] The mold changing/preheating station 200 is 
constituted of a mold opening/closing apparatus 201, a 
preheating apparatus 202, a table 203 on which a used 

15 mold or a mold to be installed newly is placed temporar- 
ily, and a hoist 204 for re-stacking the mold. 
[0030] The mold opening/closing station 300 is con- 
stituted of a loader 301 for a green tire, an unloader 302 
for a vulcanized tire, a tire cooling apparatus 303 dis- 

20 posed so as to coincide with the unloading position of 
the unloader 302, and an unloader 304 for a cooled tire, 
which is disposed on the cooling apparatus 303. A 
cooled tire taken out by the unloader 304 is conveyed 
to an appropriate place by the tire carry-out conveyer 

25 400. 

[0031] The green tire supply apparatus 500, which is 
disposed above the mold transportation apparatus 1 00, 
is constituted of a base 501 , green tire stands 502 which 
are disposed on the base 501 to supply a green tire to 

30 the loader 301 , and an aerial carrier 503 provided over 
the green tire stand 502. The green tire stand 502 is 
adapted to reciprocate between a delivery position II for 
a green tire and a receiving position I for a green tire 
having been carried by the aerial carrier 503. 

35 [0032] The plurality of mold opening/closing and vul- 
canizing stations 300, the mold opening/closing appa- 
ratus 201, and the preheating apparatus 202 are ar- 
ranged substantially in parallel at predetermined inter- 
vals along the carriage rails 102 of the mold transporta- 

40 tion apparatus 100. 

[0033] FIG. 2 shows the mold opening/closing appa- 
ratus 201 and the preheating apparatus 202 of the mold 
changing/preheating station 200. The mold opening/ 
closing apparatus 201 is in a state such as to receive a 

45 mold assembly M and perform work for separating an 
upper plate assembly M100 from a tire mold C, and the 
preheating apparatus 202 is in a state of preheating. 
[0034] FIG. 2 also shows the mold opening/closing 
and vulcanizing stations 300 (300a, 300b) of a first em- 

50 bodiment and mold opening/closing and vulcanizing 
stations 300A of a second embodiment. The mold open- 
ing/closing and vulcanizing station 300a of the first em- 
bodiment on the left-hand side is in a state of vulcani- 
zation, and that on the right-hand side is in a state in 

55 which green tire GT is being supplied. The mold open- 
ing/closing and vulcanizing stations 300b of the first em- 
bodiment on both sides are in a state of vulcanization. 
[0035] On the other hand, all of the mold opening/ 
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closing and vulcanizing stations 300A of the second em- 
bodiment are in a state of vulcanization. 
[0036] As shown in FIG. 3, the mold opening/closing 
and vulcanizing station 300 comprises a pillar 306 erect- 
ed at the central portion of a base frame 305 disposed 
independently an elevating cylinder 307 disposed in the 
pillar 306, an upper movable plate (upper movable 
beam) 310 provided elevatably via guide rollers 309 
which slide on guide rails 308 on the pillar 306, a split 
mold operating device 311 capable of being connected 
and disconnected, a connecting/disconnecting device 
312 for the upper plate assembly M1 00 of the mold as- 
sembly M and the upper movable plate 310, a sliding/ 
guiding device 313 for the mold assembly M, which is 
disposed at an appropriate place on the base frame 305 
so as to be perpendicular to the carriage rails 1 02 of the 
mold transportation apparatus 100, a mold assembly 
positioning device 316 consisting of a V block 316a, 
which freely enters a V block M200b provided at an ap- 
propriate place of a lower plate assembly M200 of the 
mold assembly M by means of a cylinder 31 6b (see FIG. 
5), a bladder operating/driving device 31 4 for performing 
the operation of a bladder assembly M300 incorporated 
in the tire mold assembly M, a heating/pressurizing me- 
dium supply device 315 for supplying a heating/pressu- 
rizing medium into a heating chamber C1a for the tire 
mold C of the tire mold assembly M, upper and lower 
heating plates M100A and M200A, and a bladder BL, 
the green tire Ioader301 which is not shown in the figure 
but is well known, the well-known vulcanized tire unload- 
er 302, the well-known tire cooling apparatus 303, and 
the well-known cooled tire unloader 304. 
[0037] For the detailed construction of the aforemen- 
tioned split mold operating device 311, Japanese Patent 
No. 1853184 or Japanese Patent Publication No. 
5-62046 (No. 62046/1993) filed by the applicant of the 
present invention should be referred to. Also, for the de- 
tailed construction of the aforementioned connecting/ 
disconnecting device 31 2, Japanese Patent Provisional 
Publication No. 9-29746 (No. 29746/1997) filed by the 
applicant of the present invention should be referred to. 
Further, the aforementioned sliding/guiding device 313 
is constituted of a roller group disposed so as to hold, 
between the rollers, a sliding rail M700 provided on the 
lower surface of the mold assembly M and a support 
roller group for supporting the load. 
[0038] For the detailed construction of the aforemen- 
tioned bladder operating/driving device 314, Japanese 
Patent Provisional Publication No. 8-238626 (No. 
238626/1996) filed by the applicant of the present in- 
vention should be referred to. Also, for the detailed con- 
struction of the aforementioned heating/pressurizing 
medium supply device 31 5, Japanese Patent Provision- 
al Publication No. 8-238626 (No. 238626/1996) filed by 
the applicant of the present invention should be referred 
to. 

[0039] The tire mold assembly M comprises the upper 
plate assembly M100, an upper half mold C1 and a low- 



er half mold C2 of the well-known split mold C, the lower 
plate assembly M200, the bladder BL, the bladder as- 
sembly M300, a bracket M400 fixed to the upper plate 
assembly M100. a plurality of sets of check valves M500 

5 for the upper heating plate M100A fixed to the bracket 
M400 and the heating chamber C1a of the upper half 
mold C1, a pressurizing piston plate M200B provided 
on the lower plate assembly M200. a check valve M600 
for the lower heating plate fixed at an appropriate place 

io of the lower plate assembly M200, and the rails M700 
on the lower surface of the lower plate assembly M200 
(for the details, refer to Japanese Patent Provisional 
Publication No. 9-29746 (No. 29746/1997)). 
[0040] The upper movable plate 310 at the tire mold 

is opening/closing and vulcanizing station 300 is moved 
vertically at the right and left sides at the same time. On 
the other hand, the green tire loader 301 , the vulcanized 
tire unloader 302, the tire cooling apparatus 303, the 
cooled tire unloader 304, the split mold operating device 

20 311 , the connecting/disconnecting device 312 on the 
upper movable plate 31 0, the bladder operating/driving 
device 314, and the heating/pressurizing medium sup- 
ply device 315, which are provided at each of the right 
and left sides, can be operated individually on the right 

25 and left sides. 

[0041] On the other hand, the mold opening/closing 
and vulcanizing station 300A of the second embodiment 
only differs from that of the first embodiment in that the 
base frame 305 of the mold opening/closing and vulcan- 

30 izing station 300 is provided continuously, and the plu- 
rality of pillars 306 are erected on the base frame 305. 
According to this configuration, a main pipe for supply- 
ing a heating/pressurizing medium, a main pipe for hy- 
draulic equipment, etc. can be provided in the base 

35 frame, which offers an advantage that the equipment 
work in the factory can be made easy. 
[0042] The mold opening/closing apparatus 201 and 
the preheating apparatus 202 of the mold changing/pre- 
heating station 200 differ from the mold opening/closing 

*o and vulcanizing station 300 in the following respects. 
[0043] The mold opening/closing apparatus 201 and 
the preheating apparatus 202 are not provided with the 
green tire loader 301 , the vulcanized tire unloader 302, 
the tire cooling apparatus 303, the unloader 304 for the 

45 tire cooling apparatus 303, and the bladder operating/ 
driving device 314, and is provided with the upper mov- 
able plate 310 on the opening/closing apparatus side 
only. Further, since the loading and unloading of tire are 
unnecessary, the travel amount of the upper movable 

50 plate 31 0 is small, so that the height of the pillar 306 is 
low as shown in FIG. 2. 

[0044] For the mold transportation apparatus 1 00, the 
transportation carriage 101, and the carriage rail 102, 
Japanese Patent Provisional Publication No. 8-192429 
55 (No. 1 92429/1 996) filed by the applicant of the present 
invention should be referred to. 
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(1) Description of the operation of tire vulcanization at 
the mold opening/closing and vulcanizing station 300 

[0045] Although the mold assembly M is configured 
so as to be movable, it is at a standstill at each of the 5 
mold opening/closing and vulcanizing stations 300 dur- 
ing the tire production. 

[0046] The operation will be described with reference 
to FIG. 3. (a) When vulcanization is finished in the right- 
hand tire mold C, the heating/pressurizing medium in 10 
the bladder BL is discharged through the bladder oper- 
ating/driving device 314. 

[0047] During this time, the right-hand split mold op- 
erating device 31 1 located on the upper movable plate 
310 and the right-hand connecting/disconnecting de- 15 
vice 312 operate to connect the upper plate assembly 
M100 of the mold assembly M to the upper movable 
plate 310. On the other hand, the connecting operation 
of the left-hand devices 311 and 312 is not performed. 
[0048] At the same time as the connecting/discon- 20 
necting device 312 operating, a tie rod head M200a of 
the lower plate assembly M200 is disconnected from a 
connecting plate M100a of the upper plate assembly 
M100 to make preparation for opening the mold. 

(b) The piston rod of the elevating cylinder 307 is ex- 25 
tended, by which the upper movable plate 31 0 is raised 
together with the upper plate assembly M100 and the 
upper half mold C1 of the mold assembly M. 

[0049] When the upper movable plate 310 is raised, 
the split mold operating device 311 performs the well- 30 
known operation to separate the tire from the tire mold 
C, and rises to a predetermined height. Then, as shown 
in FIG. 3, by the well-known operation of the split mold 
operating device 311 , theupper half mold C1 is closed 
temporarily, and succeedingly the vulcanized tire is tak- 35 
en out and a green tire is loaded by the well-known pro- 
cedure. 

[0050] Also, the upper heating plate M100A and the 
heating chamber C1a are disconnected from the heat- 
ing/pressurizing medium supply device 315 and the 40 
check valve M500 during the time when the mold is lo- 
cated atthe upper position. However, the heating medi- 
um in the upper heating plate M100A and the heating 
chamber C1a is in a state of being sealed by the check 
valve M500, so that the supply of heat is continued. 45 

(c) When the loading of the green tire is finished, the 
upper half mold C1 having been closed temporarily is 
opened again by the split mold operating device 311. 
Subsequently, the upper movable plate 310 lowers, by 
which the mold is fully closed while the green tire is pre- 50 
formed. 

(d) After the mold is fully closed, the connecting plate 
M100a is driven by a driving unit (not shown) to be dis- 
connected from the connecting/disconnecting device 

31 2 and at the same time to be connected to the tie rod 55 
head M200a of the lower plate assembly M200. 
[0051] Subsequently, a pressurizing medium is sup- 
plied to the pressurizing piston plate M200B of the lower 



plate assembly M200 to pressurize the tire mold with a 
predetermined force, by which the mold is fastened so 
as not to be opened by the force of the heating/pressu- 
rizing medium in the bladder BL. 

(e) The preparation and loading of a green tire are per- 
formed as described below. 

[0052] When the vulcanization in the right-hand tire 
mold is finished, the green tire loader 301 for the right- 
hand mold rises to an appropriate height while holding 
an upper bead portion of a green tire GT stored on the 
green tire stand 502 on the base 501 . The loader 301 
extends to above the lower half mold C2 of the tire mold 
assembly M having already been opened, and supplies 
the green tire GT to the portion of the waiting bladder 
assembly M300. 

[0053] The green tire stand 502 from which the green 
tire GT has been transferred moves from the position II 
to the position I, and waits at the position I until it re- 
ceives the next green tire GT supplied by the aerial car- 
rier 503. 

[0054] After receiving the next green tire GT, the 
green tire stand 502 moves again to the position II, 
where it waits until the green tire loader 301 receives 
the green tire. Thereafter, the green tire stand 502 re- 
peats the same operation. 

(f) When the vulcanization nears completion, the vulcan- 
ized tire in the tire cooling apparatus 303 is taken out by 
the unloader 304, and is discharged onto the tire carry- 
out conveyer 400, and the tire cooling apparatus 303 
makes preparation for receiving the next vulcanized tire. 
[0055] On the other hand, the vulcanized tire unloader 
302 takes out the tire T, and places it in the tire cooling 
apparatus 303, where the tire cooling operation is start- 
ed through the well-known operation. 

(2) Description of the operation of tire mold change 

[0056] 

(a) When the vulcanization of the final tire in the 
mold to be changed nears completion, the mold 
transportation carriage 101 moves to receive the 
mold assembly M, and stops there. 

(b) After the final tire is carried out by the unloader 
302, the mold assembly M is closed without the 
loading of a green tire, and the upper movable plate 
310 is disconnected from the upper plate assembly 
M100 of the mold assembly M. 

[0057] Moreover, the bladder assembly M300 of the 
mold assembly M is disconnected from the bladder op- 
erating/driving device 31 4, and also the upper and lower 
heating plates M100A and M200A of the tire mold as- 
sembly M and the check valves M500 and M600 for the 
heating chamber C1 a of the upper half mold C1 are dis- 
connected from the heating/pressurizing medium sup- 
ply device 315. Thereby, the state shown at the left of 
FIG. 3 is established. 
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[0058] Also, the mold assembly positioning device 
316 is disconnected, so that the mold assembly M be- 
comes in a state of being capable of moving on the slid- 
ing/guiding device 313 of the base frame 305. 

(c) At an appropriate point of time, an arm for re- 
ceiving the tire mold assembly M is extended from 
the side of the mold transportation carriage 1 01 and 
connected to the mold assembly M, and then the 
arm is operated reversely to deliver the mold as- 
sembly M to the side of the mold transportation car- 
riage 101 . 

(d) The mold transportation carriage 101 moves 
and stops in front of the mold opening/closing ap- 
paratus 201 of the mold changing/preheating sta- 
tion 200, and the aforementioned arm is extended 
to deliver the mold assembly M to the mold opening/ 
closing apparatus 201 . 

(e) Next, the mold transportation carriage 101 
moves to the front of the preheating apparatus 202 
to receive the preheated mold assembly M, and re- 
turns the mold assembly M to the mold opening/ 
closing and vulcanizing station 300 from which the 
mold assembly M has been taken out. The mold as- 
sembly M is connected to the devices on the side 
of the mold opening/closing and vulcanizing station 
300, whereby the tire vulcanizing production is 
started. 

(f) On the other hand, the operator removes con- 
necting bolts for connecting the tire mold C to the 
upper plate assembly M100 of the mold assembly 
M carried into the mold opening/closing apparatus 
201. 

[0059] Subsequently, the upper movable plate 31 0 of 
the mold opening/closing apparatus 201 lowers, and the 
upper plate assembly M 100 of the mold assembly M is 
connected to the upper movable plate 31 0. When the 
upper movable plate 310 rises, the tire mold C is left on 
the lower plate assembly M200. 

(g) During this time, the mold transportation carriage 
101, which has finished the transportation operation of 
the preheated mold assembly M, returns to the front of 
the mold opening/closing apparatus 201 and waits. 
[0060] The mold transportation carriage 1 01 receives 
the mold assembly M from which the upper plate assem- 
bly M 100 is removed, and moves to the position of the 
hoist 204 for re-stacking the tire mold C, at which posi- 
tion the upper half mold C1 , the bladder assembly M300, 
and the lower half mold C2 are re-stacked. 

[0061] On the table 203, the upper half mold C1, the 
bladder assembly M300, or the lower half mold C2 is 
placed. 

(h) The mold assembly M into which a new tire mold C 
and a new bladder assembly 300 have been loaded is 
brought into the mold opening/closing apparatus 201. 
After the upper plate assembly M 100 is attached to the 
mold assembly M, the mold assembly M is brought into 



the preheating apparatus 202, and is connected to the 
heating/pressurizing medium supply device 315, by 
which heating operation is started. 
[0062] During this heating operation, a pressurizing 

5 medium (its pressure can be lower than that at the time 
of tire vulcanization) is supplied to the pressurizing pis- 
ton plate M200B provided in the lower plate assembly 
M200 to bring the parts of the mold into close contact 
with each other, thereby improving the heating effect. 

io [0063] The preheated mold is transported by the mold 
transportation carriage 101 at a necessary point of time 
as described above. 

[0064] In this case, if the mold transportation carriage 
101 can carry two mold assemblies M at the same time, 

15 when the carriage 101 goes to receive the tire mold C 
in which the final tire has been vulcanized, it can trans- 
port the mold assembly M which has already been pre- 
heated and is to be used next. Therefore, the used mold 
assembly M is received at the position of the mold open- 

20 ing/closing and vulcanizing station 300, and can imme- 
diately be replaced with the next new mold assembly, 
so that the tire can be produced more efficiently. 
[0065] The above is a description of the embodiments 
of the present invention. The present invention is not 

2s limited to the above-described embodiments, and vari- 
ous modifications and changes can be made without de- 
parting from the gist of the present invention. 
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INDUSTRIAL APPLICABILITY 



[0066] As described above in detail, the present in- 
vention provides a tire vulcanizing system and a mold 
opening/closing and vulcanizing station therefor, in 
which tires can be produced efficiently without the de- 
35 crease in the rate of operation of the mold opening/clos- 
ing and vulcanizing station even if the frequency of mold 
change increases. 



^o Claims 



1 . A tire vulcanizing system comprising: 



55 



a mold assembly for vulcanizing a tire, which 
has a bladder assembly located in the tire to be 
supplied with a heating/ pressurizing medium, 
a heating chamber at the outer peripheral por- 
tion of a tire mold, and upper and lower heating 
plates of said tire mold, and is configured mov- 
ably and so as to be capable of overcoming a 
force to open the mold by means of the pres- 
sure in a bladder; 

a plurality of mold opening/closing and vulcan- 
izing stations each of which receives said tire 
mold assembly and opens and closes the 
same, and has a vulcanized tire unloader, a 
green tire loader, and operating/driving means 
for a bladder assembly in said tire mold assem- 



BNSDOCID: <EP 1125708A1J_> 



15 



EP1 125 708 A1 



16 



bly; 

at least one set of changing/preheating station 
which performs the change of the tire mold in- 
corporated in said mold assembly and said 
bladder assembly and the preheating thereof 
after change; and 

mold transportation means which reciprocates 
between said mold opening/closing and vul- 
canizing station and said changing/ preheating 
station to transport said mold assembly. 

2. The tire vulcanizing system according to claim 1, 
wherein green tire supply means or vulcanized tire 
carry-out means of said mold opening/closing and 
vulcanizing station is provided above the travel re- 
gion of a transportation carriage of said mold trans- 
portation means. 

3. The tire vulcanizing, system according to claim 1, 
wherein said mold opening/closing and vulcanizing 
station has mold opening/closing means compris- 
ing a base frame, at least one pillar for elevation 
and guidance, which is erected on said base frame, 
an upper movable beam which can freely be moved 
vertically by being guided by said pillar, and con- 
necting/disconnecting means for connecting and 
disconnecting said upper movable beam to and 
from the tire mold assembly. 

4. The tire vulcanizing system according to claim 1 , 
wherein said mold opening/closing and vulcanizing 
station comprises a base frame, at least one pillar 
for elevation and guidance, which is erected on said 
base frame, a base for sliding the mold assembly 
and positioning means provided on said base frame 
at the right and left of said pillar, bladder operating/ 
driving means which is disconnected from and con- 
nected to the bladder assembly in the tire mold as- 
sembly provided at the right and left of said base 
frame, and heating/pressurizing medium supply 
means which is disconnected from and connected 
to the mold assembly to supply a heating/ pressu- 
rizing medium into a heating chamber, a heating 
plate, and the bladder assembly of the tire mold as- 
sembly. 

5. The tire vulcanizing system according to claim 1, 
wherein said mold opening/closing and vulcanizing 
station comprises a base frame, at least one pillar 
for elevation and guidance, which is erected on said 
base frame, an upper movable beam which can 
freely be moved vertically by being guided by said 
pillar, and connecting/disconnecting means for con- 
necting and disconnecting said upper movable 
beam to and from the tire mold assembly, and has 
tire mold opening/closing means configured so as 
to open and close the tire mold assemblies on both 
sides of said pillar simultaneously or individually. 



6. A mold opening/closing and vulcanizing station 
comprising a base frame, at least one pillar for ele- 
vation and guidance, which is erected on said base 
frame, an upper movable beam which can freely be 
5 moved vertically by being guided by said pillar, and 
connecting/disconnecting means for connecting 
and disconnecting said upper movable beam to and 
from a tire mold assembly. 

10 7. A mold opening/closing and vulcanizing station 
comprising a base frame, at least one pillar for ele- 
vation and guidance, which is erected on said base 
frame, a base for sliding a mold assembly and po- 
sitioning means provided on said base frame at the 

15 right and left of said pillar, bladder operating/driving 
means which is disconnected from and connected 
to a bladder assembly in the tire mold assembly pro- 
vided at the right and left of said base frame, and 
heating/pressurizing medium supply means which 

20 is disconnected from and connected to the mold as- 
sembly to supply a heating/ pressurizing medium 
into a heating chamber, a heating plate, and the 
bladder assembly of the tire mold assembly. 

25 8. A mold opening/closing and vulcanizing station 
comprising a base frame, at least one pillar for ele- 
vation and guidance, which is erected on said base 
frame, an upper movable beam which can freely be 
moved vertically by being guided by said pillar, and 

30 connecting/disconnecting means for connecting 
and disconnecting said upper movable beam to and 
from a tire mold assembly, and having tire mold 
opening/closing means configured so as to open 
and close the tire mold assemblies on both sides of 

35 . said pillar simultaneously or individually. 



40 



45 



50 



55 



9 



BNSDCCID: <EP 1125708A1J_> 



EP1 125 708 A1 




10 



BNSDOCID: <EP. 



1 12570BAlJ_> 



EP1 125 708 A1 




11 



BNSDOCID: <EP 1 t25708Al_l_> 



EP1 125 708 A1 



Fl G.3 



3I2 



311 



300 



311 



-M400 




3,1V»700 
600 



BNSDOCID: <EP 1t25708A1_L> 



12 



EP1 125 708 A1 




BNSDOCID: <EP 1 125708A1_I_> 



13 



EP1 125 708 A1 



Fl G.5 



3l6a 




316 



BNSDOCID: <EP 1 t25708A1_l_> 



14 



EP 1 125 708 A1 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP99/02316 



A. CLASSIFICATION OF SUBJECT MATTER 



Int. CI* B29C35/02 

According to International Patent Classification (IPC) or to both national classification and IPC 

n. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI* B29C35/02, B29C33/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Roho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1996 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EX 



EX 



X 
Y 



JP, 11-138544, A (Mitsubishi Heavy 

Industries, Ltd- ) , 

25 May, 1999 (25. 05. 99) , 

Claims (Family: none) 

JP, 11-138555, A (Mitsubishi Heavy 
Industries, Ltd. ) , 
25 May, 1999 (25. 05. 99), 
Claims (Family: none) 

JP, 8-174553, A { Mitsubishi Heavy Industries , Ltd. ) , 

9 July, 1996 (09. 07. 96), 

Claims ; Figs. 1, 2 & EP, 718082, A 

JP, 4-250008, A (Pirelli Korldinaiaent Puneumatichi 
S .page. ) , 

4 September, 1992 (04. 09- 92), 
Claims 

Claims ; page 5, right column, line 42 to page 6 r left 
column, line 26 6 EP, 459375, A 



1-5 



6-8 



6, 8 



6, 8 
7 



j^Tj Further documents are listed in the continuation of Box C [ | See patent family annex. 



* Special categories of riled documents: 

"A" document denning the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published era or after the international filing date 
"L* document which may throw doubts on priority ctaim(s) or which b 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date daimed 



"V later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"V document of particular relevance; the daimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
'&.' document member of the same patent family 



Date of the actual completion of the international search 
2 August, 1999 (02. 08. 99) 


Date of mailing of the international search report 

17 August, 1999 (17. 08. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/TSA/210 (second sheet) (July 1992) 



15 



BNSDOCID: <EP 1125708A1_L> 



EP 1 125 708 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/02316 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, wilh indication, where a ppro priate, of the relevant passages 



Relevant to claim No. 



JP, 8-238626, A (Mitsubishi Heavy Industries, Ltd. > , 
17 September, 1996 (17. 09. 96), 
Claims (Family: none) 

JP f 8-164528, A (Mitsubishi Heavy Industries , Ltd. ) , 

25 June, 1996 (25. 06. 96), 

Claims ; Figs. 1 to 3 (Family: none) 



1-8 



Form PCT/IS A/210 (continuation of second sheet) (July 1992) 



16 



BNSDOCID: <EP 112570BA1_I_> 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 

^IBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

ZQ GRAY SCALE DOCUMENTS 
l ~" ES OR MARKS ON ORIGINAL DOCUMENT 
TCRENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



